_ NOTES ON BASE
1 i one map i a set ol topographic map sheets covering areas of special
interest on Mars at nominal scales of 1.1.000 000 and 1:250,000 (Batson. 1973).
The major source of map data was the Mariner 9 television ¢xperiment (Masursky
and others. 1970),

ADOPTID FGURI

The figure of Mars nsed for the computation of the map projection is an oblate
) aid (1l ing of 1/192) with an equatonal radius of 3393.4 km and a polar
ri of 3375.7 km.

PROJIC TION

Ihe transverse Mercator projection s used for this sheet, with a scale of
1:1.000,000 at 34 longitude. Longitudes increase to the west in accordance
with usape of ihe International Astronomical Union (TAU, 1971). Latitudes are
arcographic (de Vaucouleurs and others, 1973).

CONTROI

Planimetric control is provided by photogrammetric trisngulation using Mariner
Y pictures (Davies, 1973: Davies and Arthur. 1973) and the radio-tracked position
of the spacecraft. The first meridian passes through the crater Airy-O (lat 5.19 S)
within the crater Airy. No simple statement is possible for the precision. but
local consistency is 2 km

MAPPING 11 CHNIOQUT

A series of mosaics of Mercator p'mjuctiuns of Mariner 9 pictures was assembled
at 1.5,000,000.

Shaded rebiet was copicd from the mosaics and portrayed with uniform illumina-
tion with the sun to the west. Many Mariner 9 pictures besides those in the base
mosaic were examined to improve the portrayal (Levinthal and others. 1973).
The shading is not generalized and may be interpreted with photographic reliability

(Inge. 1972).
Shaded rehiel analysis and representation were made by Patricia M. Bridges.

CONTOURS

Since Mars has no seas and hence no sea level, the datum (the 0 km contour line)
for altitudes is defined by a gravity field described by spherical harmonics of
fourth order and fourth degree (Jordan and Lorell, 1973) combined with a 6.1
millibar atmospheric pressure surface derived from radio-occultation data (Kliore
and others, 1973: Christensen 1975). This datum is a triaxial ellipsoid with semi-
major axes of A-3394.6 km. B 3393.3 km. and a semi-minor axis of C=3376.3
km. The semi-major axis A intersects the Martian surface at long 105 .

The contour lines (Wu. 1975) were compiled from Earth-based radar determina
tions (Downs and others, 1971 Pettengill and others. 1971) and measurements
made by Mariner 9 instrumentation. including the ultraviolet spectrometer (Hord
and others, 1974), infrared interferometer Spectrometer (Conrath and others.
1973), and stereoscopic Mariner 9 television pictures (Wu and others. 1973).

Formal analysis of contour-line accuracy has not been made. The estimated
vertical accuracy of each source of data indicates a probable error of 1-2 km.

NOMIENCLATURI
Names on  this sheet have been approved by the International Astronomical
Union (1974 Millman, written commun., 1975). Named craters bearing douhle
letters in parentheses are designated by the same letters on the 1:5.000.000
Onxia Palus sheet which covers this area. The prefix OXI- (identifying the Oxia
Palus sheet) is part of the complete designation but. for brevity, is not shown on
most craters.

M 1M 20/34 G: Abbreviation for Mars 1:1,000.000 series: center of sheet, 20°
N latitude. 347 longitude: geologic map, G.
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DESCRIPTION OF MAP UNITS

| LIGHT MATERIALS Occur as plumose streaks to leeward (southwest)

of small and medium sized craters, and as irregular patehes within
units pm and ch. Iuterpreted as windblown deposits, collected in lee
ol craters, in Jower protected areas of unit pm, or in irregular channel

arcas; may form irregular sand blankets

ATLAS OF MARS

111.UUV.000 GEULUGIC SERIES

: CHRYSE REGION
: M IM 20/34 G. 1976

SUMMARY
The Chryse region (named “Land of Gold™ by Schiaparelli in 1877)
lics along the boundary between the heavily cratered ancient southern
highlands of Mars and the lightly cratered. younger northern lowlands
The plateau materials of the upland margin in this arca are comprised
ol smaoth intercrater deposits which display faint flow fronts: island
outliers appear layered.  These materials probably represent fava flows

DARK MATERIALS  Occur as subrounded small patches of relatively
smooth matefial located in southeastern map arca. Unmapped patches
also oceur in main channel arcas and in irregular arcas within unit pm.
Albedo very Tow. Some of these are Interpreted as pyroclastic deposits
associated with voleanic craters. Other unmapped dark patches in
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23°30 High-resolution
A-camera pictures B-camera pictures
Index No.  DAS No Index No. DAS No.
1 7615478 17 10493079
2 7615408 2 12186802
3 9089824 a2 12187012
4 7615428 4 12186872
5 12187047 i 7687333
6 104931 19 6 13460108
7 /687368
8 /687018

15°30"

28

INDEX TO MARINER 9 PICTURES

The mosaic used to control the positioning of features on this map was made with
the Mariner 9 A-camera pictures outlined above, identified by vertical numbers.
Also shown are the high-resolution B-camera pictures, identified by italic
numbers.

Harold Masursky, N.J. Trask, M.E. Strobell, A.L

PRE-MISSION GEOLOGIC MAP OF THE CHRYSE REGION OF MARS
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main channels and unit pm may have been formed by wind deposition

Or erosion.

VOLCANIC CRATER MATERIALS  Oceur as small, subrounded rim-

less depressions in southeastern section of map area. Surrounding
materials appear dark or rough. Interpreted as possible volcanic
craters or vents; age is probably young

VOLCANIC MATERIALS FForm rough plains surroundine and par-

tially blanketing Soochow and Ribe craters in the southeast corner
of the map. High resolution photograph (DAS 7687333 displays
intricate, overlapping scarps, and a small crater surrounded by dark
material.  Interpreted as volcanic flows, possibly basaltic or andesitic

in composition. Scarps interpreted as possible flow fronts: alternatively
lobate scarps may be partially eroded impact ejecta blankets, but these

usually are light rather than dark. Dark halo crater interpreted asja
vent

SMOOTH PLAINS MATI-RIALS - Oceur in northwestern and central

map areas, and as tloor deposits in ¢y and ¢, craters. Albedo, mod-
crate.  Except for sparse. small superposed craters, appear virtually
leatureless in high and low resolution photographs (DAS 7615478,
12186802, 12187012). Interpreted as colian deposits of varying
thickness and young age

CHANNEL MATERIALS Form smooth floors within and at mouths

of large channel systems of Tiu, Ares and Simud Valles. Exeept for

sparse distribution of ¢, and tg craters, unit appears virtually teature-

less at about 2 km resolution; higher resolution photographs (DAS
12186802, 12187012, 12186872) display faint lincaments. Albedo
very low in main channel areas; irregular areas of light albedo appear
at channel mouths. [nterpreted as fine-grained alluvial materials,
derived from southern highland and plateau units, eroded from
large channels and deposited at their mouths. May include boulder
fans at channel mouths; it so, boulders probably are overlain by
later fine-grained deposits. May also include colian deposits. High
resolution photographs display faint lincaments that may be wrinkle
ridges or tlow lobes. or channel scours on underlying surface. Age
relatively young: may slightly predate unit ps in map area

PLATEAU MATERIALS Occur as nearly level, flat-topped terrain in

southeastern and castern map arcas, and as flat-topped outliers else-
where. High resolution photograph (DAS 13460108) of outlier of
unit displays tlat layers. Abundance of superposed craters greater
than unit ps. less than unit k. Albedo intermediate between units
ps and v. Interpreted as voleanic plains, possibly basaltic in com-
position: alternatively, as fluidized ejecta blanket. Thin blanket of
possibly colian material covers unit. masking textures at about

2 km resolution

DEGRADLED PLATI AU MATERIALS  Oceur as light blotchy areas

visible in high resolution photographs (DAS 12186802, 12187012)
and as outliers in unit ch and pm. Interpreted as remnants of vol-

canic tlows almost completely eroded to level of surrounding surface
MOTTLED PLAINS MATERIALS - Oceur in north central map area.

Characterized by blotchy appearance caused by irregular dark and
light markings. Low resolution photograph (DAS 7687368) appears
teatureless except for few degraded craters and faint lincaments.
High resolution photograph (DAS 10493079) shows layered topo-
graphic irregularities with very low relief. Interpreted as degraded
layers of cratered volcanic flows, mantled by dark and light colian
deposits. Unit may be degraded, mantled plateau material. analagous
to mottled plains unit that occurs extensively in northern plains
south of polar layered deposits. Age and composition same as

unit pl.

k KNOBBY MATERIALS Form closely spaced, small, rounded knobs.

Oceur in two irregular areas surrounded by unit pl in eastern
section of map, and as isolated knobs on upstream end of outlicrs
of unit pl elsewhere. Sometimes occurs in grossly circular
deposits. Interpreted as partially covered, old, heavily cratered and
degraded terrain. Presence of outliers of unit within all other map
units may imply that unit underlies all other units at relatively
shallow depth. Circular deposits of unit may be ancient (¢y) crater
rims; Some knobs may represent exposed dike material that may
represent location of feeders for lava flows.

CRATER MATERIALS  Form circular to near-circular arcas depressed

relative to rim

Young crater—Forms small, bowl-shaped depressions. younger than
surrounding surface. Rim slightly raised above surrounding surface.
Crater diameter <10 km

Moderately young crater -I'orms bowl shaped or flat-floored depression.

Rim raised above surrounding terrain. Broad, outer rim of rough-
textured material with gradational outer limit. Some display raised.
central peak material. Crater diameter 10-30 km

Older crater - Partly buried or exhumed crater. Rim raised above

surrounding terrain; may be incomplete circle. Crater diameter
40 km. Most display raised, central peak material

Ancient crater - Forms discontinuous, usually rough, rings. Jnter-
preted as exhumed or degraded impact craters: may be circular
remnants of ancient crater rim material. Classification of type
only approximates that of other workers.

Central peak materials—Rugged irregular peaks centrally situated in
some ¢y and ¢, craters. [nterpreted as materials raised by rebound
following impact

Contact- Dashed where uncertain
Scarp - Barb points downslope
Crater rim crest

Buried or remnant crater rim crest
Rimless depression

Graben

Ridge

Axes of Viking Al landing cllipse

(Wilhelms, 1976) which mask and bury the older impact
cratered (knobby) terrain: alternatively . they may be fluidized cjecta
blankets, as suggested Tor upland plains on the Moon (Oberbeck
et al. 1974).

The largest channel complex on the planet (Masursky, 1973; Sharp
and Malin, 1974) has deeply dissected the highland margin in this arca:

the prime Vikimg landing site lics at the mouth of this channel complex,

where three of the channels converge. The channels dissect the ancient
cratered terrain and plateau materials in a complex of anastamosing
valleys.  Within the interchannel areas, “island™ outliers of plateau
material display complex polygonal forms with clongate “downstream™
tails to the north. These islands strongly resemble terrestrial features
associated with stream dissection and deposition (Ingerson and Baker,
1976; Boothroyd et al. 1976): their shapes may also have been
modificd by wind crosion. It the channels were indeed tormed by
flowing water, the landing site lies on the picdmont alluvial slope

of the channel system.

The channel tToors are smooth at about 100 meter resolution and
do not exhibit the complex braided patterns visible on the Toors of
channels in other Martian arcas (Milton. 1972; Masursky, 1973, 1976):
vounger sediments may mask these ancient channel floors. The
younger deposits may be composed of silt and clay materials that
filled the channel in the closing phases of large floods, or may he
composed of later blankets of wind blown colian material.

The southeast part of Chryse Planitia, located in the northwestern
part of the map, is a smooth, low phin. A few small craters, with
light streaks to leeward (west) ol the craters, break the otherwise
featureless appearance of the unit.  The light streaks, described as
wind streaks or tails (Sagan et al, 1972; Soderblom et al. 1973) imply
that colian processes have been active.  Radar spectra obtained in
1967 (Carpenter, 1967) indicate that the northeastern section of the
map is relatively smooth: the root mean square (RMS) slopes (Moore
et al, 1975) are about 3 . To the northwest, in the central part of
Chryse Planitia, the RMS slopes increase to 5-6°. The latter measure-
ments are similar to RMS slopes measured in sand dunes near Yuma,
Arizona) (Wu. informal communication). Regional relationships in
this map arca suggest that sand dunes may have formed on the
apparently smooth floor of Chryse Planitia where the finer-grained
alluvial material in the distal part of the piedmont fan has been
reworked by the wind.

GEOLOGIC HISTORY

The knobby terrain records the earliest episode of intense cratering of
a preumably differentiated crust. These ancient crustal rocks appear to
be similar to the ancient lunar highland materials (Taylor et al, 1973)
and theretfore may be noritic or anorthositic in composition. In
this area of Mars. subsequent extrusions of voleanic materials, or
impact cjecta. covered most ot the ancient eroded upland terrain,
filling and smoothing the arcas between the ancient craters and
masking all but a few remnants of deeply eroded intercrater high-
land material. This smooth platcau surface slopes gently to the
north, where it was overlapped by northern plains materials that
comprise the floor of Vastitas Borealis and other low. northern plains
like Chryse and Acidalia Planitiac. The northern plains arcas may
have been covered by basaltic lava flows similar in compaosition to
those which floor the terrestrial ocean basins or comprise the lunar
mare deposits.  The highly irregular border between the northern
highlands and southern lowlands (the fretted terrain of Sharp, 1973)
became eroded, then partially tlooded by northern voleanic flows.
In this map arca. the border has been deeply dissected by channels
that originate in arcus of collapsed terrain:  Hydraotes. Hydaspis and
Aram Chaos. These collapsed areas may have developed during
several episodes of warmer climatic conditions: alternatively, they may
have developed when geothermal heating associated with voleanism in
the Tharsis-Syria-Sinai plateau melted subsurface ice. Subsequent
ubiquitous deposits of colian materials now blanket the plains and
older channelied deposits. Most of the light and dark streaks are
products of the great dust storm of 1971, when previously deposited
colian materials were reworked by the wind (Sagan, et al, 1972:
Soderblom et al. 1973).
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